
JUNCTION FLEXIBLE WIRING CIRCUIT BOARD 

BACKGROUND QF THF. TNVF.NTTON 
1, Field of the Invf^ntinn 

The present invention relates to a junction flexible 
wiring circuit board used for performing junction between a 
suspension board for mounting a magnetic head of a hard disk 
drive thereon and a control circuit board for operating the 
magnetic head. 

2t Related Art 

As shown in Fig. 12, there has been heretofore known a 
hard disk drive having a magnetic head 1, a suspension board 
2 for mounting the magnetic head 1 thereon, a control circuit 
board 3 for operating the magnetic head 1, and a junction 
flexible wiring circuit board 4 for performing junction between 
the suspension board 2 and the control circuit board 3. 

The magnetic head 1 is supported on a front end portion 
of the suspension board 2 while separated by a small gap from 
a magnetic disk (not shown) rotating at a high speed, so that 
the magnetic head 1 keeps a good floating posture against the 
stream of air produced in the gap. 

The suspension board 2 is constituted by a circuit- 
provided suspension board which includes predetermined wiring 



circuit patterns 7 integrally formed on a metal substrate 5, 
More specifically, an electrically insulating base layer 6 made 
of polyimide or the like is formed on the metal substrate 5 
made of stainless steel foil or the like. Predetermined wiring 
circuit patterns 7 made of copper foil or the like are formed 
on the electrically insulating base layer 6. The wiring 
circuit patterns 7 are covered with an electrically insulating 
cover layer 8. A magnetic head side connection terminal 



^* portion 9 for connecting the magnetic head 1 is formed in a 
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to the magnetic head side connection terminal portion 9, A 



front end portion of the suspension board 2 . The magnetic head 
1 is mounted on the suspension board 2 so as to be connected 



p junction flexible wiring circuit board side connection 

fU terminal portion 10 for connecting a suspension board side 

Q connection terminal portion 14 of the junction flexible wiring 

ru 

circuit board 4 which will be described hereunder is formed 
in a rear end portion of the suspension board 2. 



The junction flexible wiring circuit board 4 is formed 
as follows. An electric conductor layer 12 made of copper foil 
or the like is formed as predetermined wiring circuit patterns 
on an electrically insulating base layer 11 made of polyimide 
or the like, and the electric conductor layer 12 is covered 
with an electrically insulating cover layer 13. The 
suspension board side connection terminal portion 14 for 
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connecting the junction flexible wiring circuit board side 
connection terminal portion 10 of the suspension board 2 is 
formed in the front end of the junction flexible wiring circuit 
board 4. A control circuit board side connection terminal 
portion 15 for connecting a connection terminal portion 16 of 
the control circuit board 3 is formed in a rear end portion 
of the junction flexible wiring circuit board 4 • . The 
suspension board side connection terminal portion 14 is 

1"^ connected to the junction flexible wiring circuit board side 
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C3 connection terminal portion 10 of" the suspension board 2 while 
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'•y the control circuit board side connection terminal portion 15 
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is connected to the connection terminal portion 16 of the 
control circuit board 3. 

The frequency of signal transmission becomes higher and 
faster data transmission has been advanced in recent years. 
Therefore, Matching of characteristic impedance has been 
required on the whole of a signal transmission path composed 
of the magnetic head 1, the suspension board 2, the junction 
flexible wiring circuit board 4, and the control circuit board 
3 in the hard disk drive. 



Matching of characteristic impedance was, however, 
generated between the junction flexible wiring circuit board 
4 and the suspension board 2 because characteristic impedance 
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of the junction flexible wiring circuit board 4 was higher than 
that of the suspension board 2, Hence, signal reflection 
occurred in a junction portion between the junction flexible 
wiring circuit board 4 and the suspension board 2 and caused 
deterioration of transmission characteristic. 



Therefore, it might be conceived that the line width and 
space width of these wiring circuit patterns were adjusted 

^ suitably to obtain characteristic impedance matching between 

C3 

p the suspension board 2 and the junction flexible wiring circuit 
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hj board 4. In practice, the wiring circuit patterns, however. 
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in must be formed in a limited space. It was difficult to obtain 
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3 characteristic impedance matching in the above-mentioned 
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h'^ method. 
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fy The present invention is devised upon such circumstances 

and an object of the present invention is to provide a junction 
flexible wiring circuit board adapted for high-frequency 
signal transmission so that characteristic impedance matching 
is obtained in a signal transmission path of a hard disk drive, 
especially between a suspension board and the j unction flexible 
wiring circuit board by a simple configuration. 



SUMMARY OF THE INVENTION 
In order to achieve the above object, according to the 
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present invention, there is provided a junction flexible wiring 
circuit board used for performing junction between a suspension 
board for mounting a magnetic head of a hard disk drive thereon 
and a control circuit board for operating the magnetic head, 
wherein the junction flexible wiring circuit board is provided 
with a metal layer formed as a front surface layer of the 
junction flexible wiring circuit board. 



M Further, according the present invention, preferably, 

C3 

the junction flexible wiring circuit board has a. plurality of 



wiring circuit patterns disposed at intervals of a 
predetermined distance, and the metal layer is formed at least 
in a position opposite to the wiring circuit patterns . Further, 
preferably, a width of each of the wiring circuit patterns is 
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p not projected out from a width of the metal layer, 

ru 

Further, preferably, a width of the metal layer is formed 
to be not smaller than a sum of a total width of the wiring 
circuit patterns and a total width of intervals between the 
wiring circuit patterns, and a width of each of the wiring 
circuit patterns is not projected out from the width of the 
metal layer. 

Further, preferably, each of the wiring circuit patterns 
has at least one write line and at least one read line; the 
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metal layer has a write line side metal layer portion opposite 
to all of the write lines, and a read line side metal layer 
portion disposed at a predetermined distance from the write 
line side metal layer portion so as to be opposite to all of 
the read lines • 

In this case, preferably, a width of the write line side 
metal layer portion is formed to be not smaller than a sum of 
a total width of the write lines and a total width of intervals 
between the write lines, a width of each of the write lines 
portion is not projected out from the width of the write line 
side metal layer portion, a width of the read line side metal 
layer portion is formed to be not smaller than a sum of a total 
width of the read lines and a total width of intervals between 
the read lines, and a width of each of the read lines is not 
projected out from a width of the read line side metal layer 
portion. 

B RIEF DESCRTPTTQN OF THF. DRAWINr.S 
Fig. 1 is a longitudinal sectional view showing an 

embodiment of a junction flexible wiring circuit board 

according to the present invention; 

Fig. 2 is a transverse sectional view, perpendicular to 

the longitudinal direction, of the junction flexible wiring 

circuit board depicted in Fig, 1, showing a mode in which the 
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width of a metal layer is set to be larger than the sum of the 

total width of wiring circuit patterns and the total width of 

intervals among the wiring circuit patterns; 

Figs. 3A through 3E are longitudinal sectional • views 

showing steps for producing the junction flexible wiring 

circuit board, in which Fig. 3A shows the step of preparing 

an electric conductor layer. Fig. 3B shows the step of forming 

a polyamic acid resin film on the electric conductor layer, 

l-"^ Fig. 3C shows the step of forming an electrically insulating 
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base layer by hardening the film. Fig. 3D shows the step of 

forming the electric conductor layer into predetermined wiring 

circuit patterns by a subtractive method, and Fig 3E shows the 

p step of covering the electric conductor layer with an 

l^y electrically insulating cover layer through an adhesive agent 

Q layer; 
fU 

Figs. 4A through 4C are longitudinal sectional views 
showing steps for producing the junction flexible wiring 
circuit board in succession to Fig. 3, in which Fig. 4A shows 
the step of forming an opening in the electrically insulating 
base layer in a front end potion of the junction flexible wiring 
circuit board and forming an opening in the electrically 
insulating cover layer in a rear end portion of the junction 
flexible wiring circuit board. Fig, 4B shows the step of forming 
a suspension board side connection terminal portion and a 
control circuit board side connection terminal portion, and 



Fig. 4C shows the step of forming a metal layer on a surface 
of- the electrically insulating base layer; 

Fig. 5 is a transverse sectional view, perpendicular to 
the longitudinal direction, of the junction flexible wiring 
circuit board in which metal layer portions are formed in 
positions opposite to the wiring circuit patterns 
respectively; 

Fig. 6 is a transverse sectional view, perpendicular to 
M the longitudinal direction, of the junction flexible wiring 

□ circuit board in which a write line side metal layer portion 

in 

in 
in 
in 

« 

fU 

i 
ru 



opposite to write lines and a read line side metal layer portion 
opposite to read lines are formed in combination as a metal 
layer at a predetermined distance from each other; 

Fig. 7 is a transverse sectional view, perpendicular to 
the longitudinal direction, of the junction flexible wiring 
circuit board in which a metal layer is formed on a surface 
of an electrically insulating cover layer; 

Fig. 8 is a transverse sectional view, perpendicular to 
the longitudinal direction, of the junction flexible wiring 
circuit board in which a second electrically insulating cover 
layer is further formed on a surface of the metal layer of the 
junction flexible wiring circuit board depicted in Fig. 7; 

Fig. 9 is a transverse sectional view, perpendicular to 
the longitudinal direction, of the junction flexible wiring 
circuit board in which metal layers are formed on opposite 
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surfaces, that is, on a surface of an electrically insulating 
base layer and on a surface of an electrically insulating cover 
layer respectively; 

Fig. 10 .is a transverse sectional view, perpendicular 
to the longitudinal direction, of the junction flexible wiring 
circuit board in which second electrically insulating cover 
layers are further formed on opposite surfaces of the metal 
layers of the junction flexible wiring circuit board depicted 
in Fig. 9; 

Fig. 11 is a transverse sectional view, perpendicular 
to the longitudinal direction, of the junction flexible wiring 
circuit board in a mode in which a metal layer is formed on 
a reinforcement plate laminated on an electrically insulating 
cover layer through an adhesive agent layer; and 

Fig. 12 is a longitudinal sectional view showing a 
junction flexible wiring circuit board of related art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 is a longitudinal sectional view showing an 
embodiment of a junction flexible wiring circuit board 
according to the present invention. Fig. 2 is a transverse 
sectional view, perpendicular to the longitudinal direction, 
of the junction flexible wiring circuit board. In Fig, 1, the 
junction flexible wiring circuit board 21 is used for 
performing junction between a suspension board 2 for mounting 



a magnetic head 1 of a hard disk drive thereon and a control 
circuit board 3 for operating the magnetic head 1. 

As described above, the magnetic head 1 is supported on 
a front end portion of the suspension board 2 while separated 
by a small gap from a magnetic disk (not shown) rotating at 
a high speed so that the magnetic head 1 keeps a good floating 
posture against the stream of air produced in the gap. 

□ 

C3 As described above, for example, the suspension board- 

in 

W 2 is constituted by a circuit-provided suspension board or the 
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like which includes predetermined wiring circuit patterns 7 
integrally formed on a metal substrate 5. More specifically, 
an electrically insulating base layer 6 made of polyimide or 
the like is formed on a metal substrate 5 made of stainless 
steel foil or the like. Predetermined wiring circuit patterns 
7 made of copper foil or the like are formed on the electrically 
insulating base layer 6. The wiring circuit patterns 7 are 
covered with an electrically insulating cover layer 8. A 
magnetic head side connection terminal portion 9 for connecting 
the magnetic head 1 is formed in a front end portion of the 
suspension board 2 so as to face upward in the electrically 
insulating cover layer 8 side. The magnetic head 1 is mounted 
on the suspension board 2 so as to be connected to the magnetic 
head side connection terminal portion 9. A junction flexible 
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wiring circuit board side connection terminal portion 10 for 
connecting a suspension board side connection terminal portion 
25 of the junction flexible wiring circuit board 21 which will 
be described hereunder is formed in a rear end portion of the 
suspension board 2 so as to face upward in the electrically 
insulating cover layer 8 side. 

As described above, a connection terminal portion 16 for 
connecting a control circuit board side connection terminal 

Q 

□ portion 26 of the junction flexible wiring circuit board 21 

in 

W which will be described hereunder is also formed in a front 

in 

in end portion of a control circuit board 3 so as to face downward. 

in 
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P basically formed as follows. An electric conductor layer 23 
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The junction flexible wiring circuit board 21 is 



is formed as a plurality of wiring circuit patterns (line 
patterns) disposed at intervals of a predetermined distance 
on an electrically insulating base layer 22. The electric 
conductor layer 23 is covered with an electrically insulating 
cover layer 24. 

More specifically, as shown in Fig. 2, the electric 
conductor circuit patterns of the electric conductor layer 23 
have a plurality of (for example, two) write lines 23a for 
transmitting a write signal from the control circuit board 3 
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to the magnetic head 1, and a plurality of (for example, two) 
read lines 23b for transmitting a read signal from the magnetic 
head 1 to the control circuit board 3. The write lines 23a 
and the read lines 23b are disposed in parallel with one another 
at intervals of a predetermined distance. The respective 
write lines 23a are disposed in parallel with one another at 
intervals of a predetermined distance while the respective read 
lines 23b are disposed in parallel with one another at intervals 
of a predetermined distance. (That is, this electric 
conductor circuit patterns are formed as four line patterns 
having two write lines 23a and two read lines 23b disposed in 
parallel with one another at intervals of a predetermined 
distance . ) 

As shown in Fig, 1, the suspension board side connection 
terminal portion 25 for connecting the junction flexible wiring 
circuit board side connection terminal portion 10 of the 
suspension board 2 is formed in a lengthwise front end portion 
of the junction flexible wiring circuit board 21 so as to face 
downward in the electrically insulating base layer 22 side. 
The control circuit board side connection terminal portion 26 
for connecting the connection terminal portion 16 of the 
control circuit board 3 is formed in a lengthwise rear end 
portion of the junction flexible wiring circuit board 21 so 
as to face upward in the electrically insulating cover layer 
24 side. 
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A metal layer 27 is formed on the side of the junction 
flexible wiring circuit board 21 where the suspension board 
side connection terminal portion 25 is formed, that is, on a 
surface of the electrically insulating base layer 22 uniformly 
in the lengthwise direction except the front end portion where 
the suspension board side connection terminal portion 25 is 
formed and the rear end portion corresponding to the portion 
where the control circuit board side terminal portion 2 6 is 
formed. Characteristic impedance of a terminal-forming 
portion in each of the suspension board side connection ■ 
terminal portion 25 and the control circuit board side 
connection terminal portion 2 6 is lower than that of each of 
the line portions formed as the electric conductor circuit 
patterns because the electric conductor layer 23 generally has 
a width (for example, hundreds of micrometers square) larger 
than the width of the line portion for the purpose of forming 
a soldering bump or the like. Hence, the metal layer 27 is 
not necessarily formed on the front and rear end portions of 
the junction flexible wiring circuit board 21. 



The junction flexible wiring circuit board side 
connection terminal portion 10 of the suspension board 2 is 
connected to the suspension board side connection terminal 
portion 25 of the junction flexible wiring circuit board 21 
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in the condition that the suspension board 2 is disposed upward 

so as to face the electrically insulating base layer 22 in the 

front end portion of the junction flexible wiring circuit board 

21. On the other hand, the connection terminal portion 16 of 

the control circuit board 3 is connected to the control circuit 

board side connection terminal portion 2 6 of the junction 

flexible wiring circuit board 21 in the condition that the 

control circuit board 3 is disposed downward so as to face the 

M electrically insulating cover layer 24 in the rear end portion 

£3 

£3 of the junction flexible wiring- circuit board 21, 

in 
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A method of producing such a junction flexible wiring 
circuit board 21 will be described below. 



P 
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fat 

Q As an electric insulator for forming the electrically 

ru 

msulatxng base layer 22 and the electrically insulating cover 
layer 24, synthetic resin which is generally used as an electric 
insulator in a flexible wiring circuit board may be used. 
Examples of the synthetic resin may include polyimide, 
polyether-nitrile, polyether-sulf one, polyethylene 
terephthalate, polyethylene naphthalate, polyvinyl chloride, 
etc. Especially, polyimide can be used preferably. The 
thickness of the electrically insulating base layer 22 is set 
to be generally in a range of from 5 to 100 lam, preferably in 
a range of from 8 to 50 ^im. The thickness of the electrically 
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insulating cover layer 24 is set to be generally in a range 
of from 5"to 100 ym, preferably in a range of from 8 to 50 ]im. 

As the electric conductor for forming the electric 
conductor layer 23, it is possible to use a metal or an alloy 
of the metal which is generally used as an electric conductor 
in a flexible wiring circuit board. Examples of the metal may 
include copper, nickel, gold, solder, etc. Especially, copper 
can be used preferably • The thickness of the electric 
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conductor layer 23 is set to be generally in a range of from 
5 to 50 ym, preferably in a range of from 8 to 35 lam. 



j3 The junction flexible wiring circuit board 21 can be 

j»y produced as follows . First, the electrically insulating base 

p layer 22 is formed by a known method such as a method of molding 



a dry film from an electric insulator. Then, the electric 
conductor layer 23 is formed as predetermined wiring circuit 
patterns on the electrically insulating base layer 22 by a known 
patterning method such as an additive method, a semi-additive 
method, a subtractive method, or the like. Then, the 
electrically insulating cover layer 24 is formed on the 
electric conductor layer 23 by a known method such as a method 
of laminating an electric insulator as a dry film. Thus, the 
junction flexible wiring circuit board 21 is produced. 
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The insulating base layer 22, the electric conductor 
layer 23 and the insulating cover layer 24 can be laminated 
as follows. The base layer 22 and/or the cover layer 24 may 
be laminated on the electric conductor layer 23 through an 
adhesive agent. Alternatively, the insulating base layer 22 
and/or the insulating cover layer 24 may be formed directly 
on the electric conductor layer 2 3 by a method of applying a 
monomer solution such as a polyamic acid resin solution or the 
like onto the electric conductor layer 23 and drying the monomer 

O 
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solution to harden it as a film-. 
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Then, openings are formed in the electrically insulating 
p base layer 22 in the front end portion of the junction flexible 

j'U wiring circuit board 21 as well as in the electrically 

Q insulating cover layer 24 in the rear end portion thereof by 



a known perforating method such as a drilling method, a laser 
ablation method, a chemical etching method, a plasma etching 
method or the like, so that the electric conductor layer 23 
is exposed. Then, the suspension board side connection 
terminal portion 25 and the control circuit board side 
connection terminal portion 26 are formed in the openings 
respectively by a method such as gold plating, nickel plating, 
chromium plating, solder plating or the like. 

In the formation of the insulating base layer 22 and the 
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electrically insulating cover layer 24 from a monomer solution 

such as a polyamic acid resin solution or the like, 

photosensitive films can be formed when, for example, a 

photosensitive material such as a 1, 4-dihydropyridine 

derivative or the like is mixed with the monomer solution. 

Hence, when the photosensitive films are exposed to light and 

developed by photolithography, the formation of the opening 

portions for forming the suspension board side connection 

M terminal portion 25 and the control circuit board side 

C3 
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connection terminal portion 2 6 can be made simultaneously with 
the formation of the insulating base layer 22 and the 
electrically insulating cover layer 24 . . 

Then, the metal layer 27 is formed on a surface of the 



P insulating base layer 22 of the junction flexible wiring 

ru 

circuit board 21 obtained in the aforementioned manner. The 
metal layer 27 is formed to thereby adjust the characteristic 
impedance of the flexible wiring circuit board 21 but need not 
have mechanical strength as high as that required of the metal 
substrate 5 of the suspension board 2. Therefore, the method 
of forming the metal layer 27 is not particularly limited. For 
example, the metal layer 27 can be formed by a known method 
such as sputtering, evaporation, plating or the like. 
Alternatively, the metal layer 27 may be formed by sticking 
a metal thin plate to the base layer 22 through an adhesive 
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agent . 

When sputtering or evaporation is used, the metal layer 
27 can be formed as a layer of a metal such as copper, chromiLim, 
nickel, gold or the like. Either electroplating or 
electroless plating may be used as plating. In this case, the 
metal layer 27 can be formed as a layer of a metal such as copper, 
chromium, nickel, gold, solder or the like. 
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^^ gold, silver, aluminum, stainless steel, 42 alloy or the like 



When a metal thin plate is-" adhered, a sheet of foil or 
a thin plate of a metal or alloy such as copper, chromium, nickel. 



p can be used as the metal thin plate. For example, the metal 

j-y thin plate may be adhered to the base layer 22 through an 

p adhesive agent such as a thermoplastic polyimide adhesive agent 

ru 

or the like. 

As described above, the metal layer 27 is preferably 
formed uniformly in the lengthwise direction except the front 
end portion where the suspension board side connection terminal 
portion 25 and the rear end portion corresponding to the portion 
where the control circuit board side connection terminal 
portion 2 6 is formed. 

The thickness of the metal layer 27 is set to be generally 
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in a range of from 100 A to 50 ym, preferably in a range of 
from 500 A to 30 ym. 



To obtain characteristic impedance matching between the 
suspension board 2 and the junction flexible wiring circuit 
board 21, specifically, the thickness of the electrically 
insulating base layer 22 or cover layer 24 held between the 
metal layer 27 and the electric conductor layer 23 (including 
the thickness of the reinforcement plate 29, the adhesive agent 
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layer 30 or the like if the reinforcement plate 29 is provided 
as will be descried later) maybe set suitably in consideration 
of the wiring circuit patterns of the electric conductor layer 
23. Accordingly, the characteristic impedance of the junction 



Q 

I'U flexible wiring circuit board 21 is preferably set so that the 

Q difference between the characteristic impedance of the 

ru 

junction flexible wiring circuit board 21 and the 
characteristic impedance of the suspension board 2 is within 
a range of ±10 %. 



Because the junction flexible wiring circuit board 21 
has the metal layer 27 in the same manner as the suspension 
board 2 has the metal substrate 5, the characteristic impedance 
of the junction flexible wiring circuit board 21 can be set 
to be nearer to or preferably substantially equal to that of 
the suspension board 2. 
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Hence, characteristic impedance matching between the 
suspension board 2 and the junction flexible wiring circuit 
board 21 can be achieved by a simple configuration in which 
the metal layer 27 is formed on the junction flexible wiring 
circuit board 21, so that high-frequency signal transmission 
characteristic can be improved. 



I"* The characteristic impedance of the junction flexible 

Q 
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wiring circuit board 21 is also preferably set to be as near 
to that of the magnetic head 1 and the control circuit board 
3 as possible. Therefore, the characteristic impedance of the 
junction flexible wiring circuit board 21 is preferably set 



O 

|«y SO that the difference between the characteristic impedance 

P of the. junction flexible wiring circuit board 21 and the 

ru 

characteristic impedance of the magnetic head 1 and the control 
circuit board 3 is within the range of ±10 % . More specifically, 
the characteristic impedance of the junction flexible wiring 
circuit board 21 is set to be generally lower than 100 Q, 
preferably lower than 80 Q, 



Hence, characteristic impedance matching can be 
attained on the whole of the signal transmission path formed 
by the magnetic head 1, the suspension board 2, the junction 
flexible wiring circuit board 21 and the control circuit board 
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3 in the hard disk drive, so that high-frequency signal 
transmission characteristic can be improved more greatly. 

More preferably, such a junction flexible wiring circuit 
board 21 can be produced as follows. That is, for example, 
as shown in Fig, 3A, first, a sheet of metal foil or a metal 
thin plate made of copper or the like is prepared as the electric 
conductor layer 23, As shown in Fig. 3B, a polyamic acid resin 
solution is applied onto the electric conductor layer 23 by 
C3 a known method such as spin coating or bar coating and then 

in 

in 
m 
in 



ru 



dried by hot air at a temperature in a range of from 50 to 120°C 
to thereby form a film 22p. As shown in Fig, 3C, the film 22p 
is heated, for example, at a temperature in a range of from 
300 to SOO^'C so as to be hardened (imidized) to thereby form 
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j2 an electrically insulating base layer 22 of polyimide , In this 



manner, a two-layer base member having the electric conductor 
layer 23, and the electrically insulating base layer 22 
directly formed on the electric conductor layer 23 is obtained. 

As shown in Fig. 3D, the electric conductor layer 23 of 
the two-layer base member is then formed into predetermined 
wiring circuit patterns by a subtractive method. As shown in 
Fig. 3E, the electric conductor layer 23 is then covered with 
an electrically insulating cover layer 24 of a polyimide film 
through an adhesive agent layer 28 of a thermoplastic polyimide 
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adhesive agent or the like. Thus, a junction flexible wiring 
circuit board 21 is produced. As described above, the wiring 
circuit patterns are formed as four line patterns having two 
write lines 23a and two read lines 23b disposed in parallel 
with one another at intervals of a predetermined distance . The 
thickness of the adhesive agent layer 28 is set to be generally 
in a range of from 5 to 80 lam, preferably in a range of from 
8 to 50 vim. Incidentally, Figs 3D and 3E are turned upside 
down with respect to Figs. 3A to 3C. 

Then, as shown in Fig. 4A, an opening is formed in the 
electrically insulating base layer 22 in the front end portion 
of the junction flexible wiring circuit board 21 by a known 
perforating method to expose a part of the electric conductor 
layer 23. whereas an opening is formed in the electrically 
insulating cover layer 24 in the rear end portion of the 
junction flexible wiring circuit board 21 by a known 
perforating method to expose a part of the electric conductor 
layer 23. Then, as shown in Fig, 4B, a suspension board side 
connection terminal portion 25 and a control circuit board side 
connection terminal portion 2 6 are formed on these exposed 
portions respectively by a method such as plating or the like. 
Then, as shown in Fig. 4C, chromium, copper, etc. are 
successively sputtered onto a surface of the electrically 
insulating base layer 22 except the front end portion where 
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the suspension board side connection terminal portion 25 is 
formed and the rear end portion corresponding to the portion 
where the control circuit board side connection terminal 
portion 2 6 is formed. In this manner, a metal layer 27 can 
be formed. 

The metal layer 27 may be formed before the suspension 
board side connection terminal portion 25 and the control 
circuit board side connection terminal portion 2 6 are formed 
(that is, before the step shown in Fig. 4A or before the step 
shown in Fig. 4B. 

If the metal layer 27 is formed in a position opposite- 
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PI to the respective wiring circuit patterns, the characteristic 

p impedance of the junction flexible wiring circuit board 21 can 

ru 

be reduced. To reduce the characteristic impedance more 
effectively, it is preferable that the metal layer 27 is 
disposed opposite to the respective wiring circuit patterns 
and the width of each of the wiring circuit patterns is not 
projected out from the width of the metal layer 27 (in other 
words, the respective wiring circuit patterns are disposed 
within the width of the metal layer 27) , 

More specifically, as shown in Fig. 2, the junction 
flexible wiring circuit board 21 is formed so that the width 
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of the metal layer 27 is equal to or larger than the sum of 
the total width of all the wiring circuit patterns (that is, 
the sum of the total width of the two write lines 23a and the 
total width of the two read lines 23b) and the total width of 
all the intervals among the wiring circuit patterns (that is, 
the sum of the width of the space between the write lines 23a, 
the width of the space between a write line 23a and a read lines 
23b adjacent to each other and the width of the space between 
the read lines 23b) (in other words, the sum of the total width 
of the four lines and the total-width of the three spaces) . 
Moreover, the junction flexible wiring circuit board 21 is 
formed so that the width of each of the wiring circuit patterns 
is not projected out from the width of the metal layer 27. 

Alternatively, for example, as shown in Fig. 5, the metal 
layer 27 may be provided as a plurality of metal layer portions 
formed in positions opposite to the wiring circuit patterns 
respectively to make it possible to reduce characteristic 
impedance. That is, in Fig. 5, the metal layer 27 is provided 
as four lines which are formed on a surface of the electrically 
insulating base layer 22 so as to be opposite to the two write 
lines 23a and the two read lines 23b and which are formed 
uniformly in the lengthwise direction at intervals of a 
predetermined distance so that the width of each of the write 
lines 23a and read lines 23b is not projected out from the width 
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of corresponding one of the metal layer portions 21. 

Alternatively, as shown in Fig. 6, the metal. layer 27 
may be provided as a combination of a write line side metal 
layer portion 27a and a read line side metal layer portion 27b 
which are formed at a predetermined distance from each other 
so that the write line side metal layer portion 27a faces the 
two write lines 23a while the read line side metal layer portion 
27b faces the two read lines 23b. That is, in Fig. 6, the write 
line side metal layer portion 27-a is formed uniformly in the 
lengthwise direction so that the width of the write line side 
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metal layer portion 27a is equal to or larger than the sum of 



p the total width of the two write lines 23a and the width of 

j^y the space between the write lines 23a and so that the width 

p of each of the write lines 23a is not projected out from the 

ru 

width of the write line side metal layer portion 27a. 



Similarly, the read line side metal layer portion 27b 
is formed uniformly in the lengthwise direction so that the 
width of the read line side metal layer portion 27b is equal 
to or larger than the sum of the total width of the two read 
lines 23b and the width of the space between the read lines 
23b and so that the width of each of the read lines 23b is not 
projected out from the width of the read line side metal layer 
portion 27b. 
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The write line side metal layer portion 27a and the read 
line side metal layer portion 27b are formed at a predetermined 
distance from each other. 

When the metal layer 27 is provided as a combination of 
the write line side metal layer portion 27a and the- read line 
side metal layer portion 27b formed at a predetermined distance 
from each other in the aforementioned manner, transmission • 
signal crosstalk can be prevented from occurring between the 
write lines 23a and the read lines 23b. 

In the junction flexible wiring circuit board 21, the 
metal layer 27 may be formed either on a surface of the 
electrically insulating base layer 22 or on a surface of the 
electrically insulating cover layer 24. For example, as shown 
in Fig. 7, the metal layer 27 may be also formed on a surface 
of the electrically insulating cover layer 24 in accordance 
with the purpose, application, etc. of the junction flexible 
wiring circuit board 21. When the metal layer 27 is formed 
on a surface of the electrically insulating cover layer 24, 
the metal layer 27 is formed uniformly in the lengthwise 
direction, for example, except the rear end portion where the 
control circuit board side connection terminal portion 26 is 
formed and the front end portion corresponding to the portion 
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where the suspension board side connection terminal portion 
25 is formed though the connection terminal portions 26 and • 
25 are not shown in Fig. 7, 

Further, as shown in Fig, 8, a second electrically 
insulating cover layer 31 may be formed on a surface of the 
metal layer 27 formed on the electrically insulating cover 
layer 24. When the second cover layer 31 is formed, the 
widthwise opposite end portions of the metal layer 27 may be 
preferably formed slightly inwardly from the widthwise 
opposite end portions of the electrically insulating cover 
layer 24 so that the whole surface of the metal, layer 27 can 
be covered with the second electrically insulating cover layer 
31. 

Further, as shown in Fig, 9, metal layers 27 may be formed 
on a surface of the electrically insulating base layer 22 and 
on a surface of the electrically insulating cover layer 24 
respectively in accordance with the necessity. As shown in 
Fig. 10, second electrically insulating cover layers 31 may 
be formed on respective surfaces of the metal layers 27 formed 
on the surfaces of the electrically insulating base layer 22 
and cover layer 24. In each of these cases, the widthwise 
opposite end portions of each of the metal layers 27 may be 
preferably formed slightly inwardly from the widthwise 
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opposite end portions of corresponding one of the electrically 
insulating base layer 22 and cover layers 24 so that the whole 
surface of each of the metal layers 27 can be covered with 
corresponding one of the second electrically insulating cover 
layers 31 . 

In such a junction flexible wiring circuit board 21, a 
reinforcement plate 29 may be laminated on at least one of the 
electrically insulating base layer 22 and cover layer 24 in 
accordance with the purpose and -application of the junction 
flexible wiring circuit board 21, For example. Fig. 11 shows 
a mode in which a reinforcement plate 29 is laminated on the 
electrically insulating cover layer 24 through an adhesive 
agent layer 3 0 and in which a metal layer 27 is formed on the 
reinforcement plate 29 . Lamination of the reinforcement plate 
29 permits improvement in mechanical strength of the junction 
flexible wiring circuit board 21. Although the material of 
the reinforcement plate 29 is not particularly limited, for 
example, the aforementioned synthetic resin film may be used. 
Further, the thickness of the reinforcement plate 29 is set 
preferably to be in a range of from 5 to 100 pm, more preferably 
in a range of from 8 to 50 pm. The same adhesive agent as 
described above may be used as the adhesive agent layer 30 
through which the reinforcement plate 29 is adhered to the 
electrically insulating cover layer 24. The thickness of the 
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adhesive agent layer 30 is set preferably to be in a range of 
from 5 to 80 ym, more preferably in a range of from 8 to 50 



In such a junction flexible wiring circuit board 21, a 
metal layer 27 made of a sheet of foil such as stainless steel 
foil or the like, or made of a metal thin plate may be prepared 
in the same manner as that described in the method of producing 
C3 suspension board 2 so that the electrically insulating base 

In layer 22, the electric conductor layer 23 and the electrically 

W .... 

insulating cover layer 24 can be formed successively on the 

in 

|f«j metal layer 27. 

£3 

ry (Example) 

C3 Although the present invention will be described below 

ru 

more specifically in connection with the following example and 
comparative example, the present invention is not limited to 
the example and comparative example at all. 

1) Production of Junction flexible Wiring Circuit Board. 
Example 1 

A sheet of copper foil 18 \xm thick was prepared as an 
electric conductor layer. A poly ami c acid resin solution was 
applied onto the copper foil and dried to be hardened. Thus, 
an electrically insulating base layer of polyimide 25 ijm thick 
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was formed directly on the copper foil (two-layer base member) . 
Then, after the copper foil was formed into predetermined 
wiring circuit patterns by a subtractive method, an 
electrically insulating cover layer of a polyimide film 12.5 
pm thick was formed on the wiring circuit patterns through a 
thermoplastic polyimide adhesive agent layer 10 pm thick, ■ 
Next, a reinforcement plate of a polyimide film 25 \jm thick 
was laminated on the electrically insulating cover layer 
through a thermoplastic polyimide adhesive agent layer 30 pm- 
thick. Then, a chromium thin film 300 A thick and a copper 
thin film 700 A thick were formed successively on the 
reinforcement plate by sputtering to thereby form a metal layer . 
Thus, a junction flexible wiring circuit board A was produced. 
The junction flexible wiring circuit board A corresponds to 
the mode shown in Fig. 11. 

Comparative Example 1 

A junction flexible wiring circuit board B was produced 
in the same manner as that in Example 1 except that the metal 
layer was not formed. 

2) Production of Suspension Board 

A polyamic acid resin solution was applied onto a metal 
substrate of stainless steel foil 25 ]xm thick and dried to be 
hardened. Thus, an electrically insulating base layer of 
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polyimide 10 ]jia thick was formed on the metal substrate. Then, 
wiring circuit patterns of copper foil 10 ]jm thick were formed 
on the electrically insulating base layer by a semi-additive 
method. Then, a polyamic acid resin solution was further 
applied onto the copper foil and dried to be hardened to thereby 
form an electrically insulating cover layer of polyimide 3 ym 
thick. Thus, a suspension board was produced, 

3) Evaluation 

The junction flexible wiring circuit board A, the 
junction flexible wiring circuit board B and the. suspension, 
board obtained in the above description were measured .as to 
characteristic impedance by a time-domain ref lectometry (TDR) 
method. Results were as follows. 

Junction flexible wiring circuit board A: 75 Q 
Junction flexible wiring circuit board B: 90 Q 
Suspension board: 75 Q 

As described above, in the junction flexible wiring 
circuit board according to the present invention, 
characteristic impedance matching between the junction 
flexible wiring circuit board and the suspension board can be 
achieved by a simple configuration in which a metal layer is 
formed in a surface of the junction flexible wiring circuit 




board. Hence, high-frequency signal transmission 
characteristic can be improved. 
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